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Gd@C82 を内包した単層カーボンナノチューブの STM画像(a) とそのイメージ図(b) 
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図１ C60＠単層カーボンナノチューブの T1緩  図2 MoS2ナノチューブの透過型顕微鏡写 









































MoS2単体膜    MoS2/C（16％）複合膜 
 
 


































１）H.Nishiumi,, R.Kato, Effect of NaCl Precipitation on Vapour-Liquid Dechlorination on 
CHClF２,  J.Chem. Technol. Biotechnol., ７８, ２９８－３０２（２００３）. 
A dechlorination process for chlorinated compounds such as the chlorinated fluorocarbons (CFCs) 
is proposed. In this process, CFCs are dissolved in alcohols and irradiation with UV promotes their 
decomposition at room temperature and atmospheric pressure. Remarkably, irradiation is unnecessary to 
decompose chlorodifluoromethane, CHClF2 (HCFC22 or R22), which gives NaCl and 
1,1-difluorodimethyl ether CH3OCHF2 as products. In this work, experiments were carried out on the 
vapour-liquid reaction to produce the fluoroether CH3OCHF2 from HCFC22. The reaction was found to 
have no side reactions. The initial decomposition rate obtained from experimental results indicated that 
the reaction rate was proportional to the concentration of both NaOH and dissolved HCFC22. However, 
as the reaction proceeded, the reaction rate decreased more than expected from the initial reaction rate. 
Assuming that the produced NaCl precipitation created poor mixing of the methanol solutions, the 
volumetric coefficient KLa was measured and a model developed based on mass transfer reactions. 
Calculated results showed that the model qualitatively agreed with the reaction rate data.  
２）R.Kato, H.Nishiumi, Stationary State Model in Reforming HCFC２２（CHClF２）to 
Difluoromethyl Ether （CH３OCHF２）, Can.J.Chem.Eng.,８１,５４３－５４８（２００３） 
 
国際会議 
１）R.Kato, H.Nishiumi, Measurement of Critical Properties and VLE for the Systems of 
HFC３２-HFC１２５-HFC１３４a and Prediction of Their Critical Loci, ３rd Molecular 
Thermodynamics and Molecular Simulation （MTMS’０３）, Sendai, Japan, May ２７－３
１（２００３） 
２）R.Kato, H.Nishiumi, Stationary State Model in Reforming HCFC２２（CHClF２）to 
Difluoromethyl Ether（CH３OCHF２）, ６th International Conference on Gas-Liquid and 















２）H.Tanka, T.Osawa, Y.Moriyoshi, M.Kurihara, S.Maruyama, T.Ishigaki, and H.Kanada, 
Improvement of Electrochemical Properties of MCMB Powders through Reactive ICP 
Modification, Thin Solid Films, ４３５, ２０５－２１０（２００３）. 
Mesocarbon microbeads (MCMB) powders were treated in Ar-H2, Ar-N2, Ar-H2-CO2, and 
Ar-N2-CO2  RF inductively coupled plasmas (ICP). Plasma treatment modified the surface morphology, 
structure, and chemical composition of the powders. The surface of the Ar-N2 plasma-treated 
particleswas covered with a fine condensate, while the surface of Ar-N2-CO2 plasma-trated particles 
became rough and had no condensate. The discharge capacity and first charge/discharge efficiency of 
the plasma-trated MCMB powders was higher than those of the original one. Plasma modification of 
MCMB gave rise toan improvement of the electrochemical properties making it suitable for use as the 
anode of a lithium-ion rechargeable battery. 
３）Y.Sakka, T.S.Suzuki, T.Matsumoto, K.Morita, B.N. Kim, K.Hiraga, and Y.Moriyoshi, 





５）守吉佑介，焼結と成形，Ceramics Education Programs for Engineers, ３７－４８（２０
０３）. 
６）Yujiro Watanabe, Hirohisa Yamada, Junichi Minato, Masami Sekita, Junzo Tanaka, Yu 
Komatsu, Geoffrey W.Stevens and Yusuke Moriyoshi <CODE NUM=00D2>Ammonium Ion 
Exchage Behaviors on Natural Clinoptilolites<CODE NUM=00D3>, Separation Science 
and Technology, ３８, １５１９－１５３２（２００３）. 
７）Tadashi Hashimoto, Yujiro Watanabe, Yusuke Moriyoshi,Hirohisa Yamada, Junichi 
Minato, Masami Sekita, Junzo Tanaka, and Yu Komatsu, Modification of Natural 
Mordenite by Alkali Hydrothermal Treatment, J. Ion Exchange, １４, １２５－１２８（２
００３）. 
８）A. Obata, S. Nakamura, Y. Moriyoshi, and K. Yamashita, Electrical Polarization of 
－29－ 
Bioactive Glasses and their in vitro Assessment of Apatite Deposition, J. Biomed. Mater. 
Res., ６７A, ４１３－４２０（２００３）. 
 
口頭発表 
１）Y. Moriyoshi, T. Ibe, H. Kuwano, H. Kamiyam, and S. Komatsu, Preparation of BN 
nanoballoons by a dc arc plasma, ４th Symposium of Inorganic Materials, March. １２, 
Souel（２００３）. 
２）S. Komatsu, H. Kuwano, Y. Moriyoshi, and K. Okada, Fine Structures of Reactive 
Plasma Packets Observed with Multi-Langmuir Probes, The １０ th Inter. Symp. on 
Advanced Materials, ７９－８０, March,１１（２００３）, Tsukuba. 
３）S. Komatsu, K. Kurashima, H. Kuwano, Y. Moriyoshi, and K. Okada, Vapor Growth 
Mechanism of BN Nonequilibrium Phases in Plasma-packets Assisted Pulsed Laser 
Deposition, The １０th Inter. Symp. on Advanced Materials, p.７７－７８, March,１１（２
００３）, Tsukuba. 
４）S. Komatsu, H. Kanda, K. Kurashima,H. Kuwano, Y. Moriyoshi, and K. Okada, 
Highly-crystalline sp３-bonded ５H-BN prepared by plasma-packets assisted pulsed-laser 
deposition, The １０th Inter. Symp. on Advanced Materials, p.１７－１８, March,１１ （２
００３）, Tsukuba. 
５）H. Monma, Y. Moriyoshi, K. Miyamoto, S. Takahashi and T. Okura, Characterization of 
<CODE NUM=00D2>Stalactite<CODE NUM=00D3> hanging down Old Concrete Bridge, 
MRS Tokyo（２００３）. 
６）Y. Watanabe, H. Yamada, J. Tanaka, Y. Komatsu, and  Y. Moriyoshi, Environmental 
Purification Materials: Removal of Phosphate and Ammonium Ion in Water System, MRS 
Tokyo（２００３）. 
７）T. Kamiyama, Y. Moriyoshi, S. Komatsu, T. Ishigaki, and T. Watanabe, Characterization 
of BN Nanotubes Prepared by a dc Arc Plasma, MRS Tokyo（２００３）. 
８）Yujiro Watanabe１, Yusuke Moriyoshi１, Tadashi Hashimoto１, Takeshi Kasama２, 
Yasushi Suetsugu ３, Toshiyuki Ikoma３, Hirohisa Yamada３, Junzo Tanaka３（１Hosei 
Univ.,２ Munster Univ.,３ NIMS）, Characterization of type-A zeolites with hydroxyapatite 





における sp３結合性 BNの形成機構，応物，東京（２００３）． 
１１）渡辺雄二郎，福士圭介，笠間丈史，湊淳一，山田裕久，田中順三，守吉佑介，合成ベー
マイトのリン吸着に及ぼす表面サイト構造の影響，粘土学会，９月広島（２００３） 
１２）Y. Moriyoshi, T. Tannno, T. Onodear, T. Ishigaki, S. Komatsu, and T. Ikegami, Liquid 






１５）H. Tanaka, T. Osawa,Y. Moriyoshi, M. Kurihara, S. Maruyama, and T. Ishigaki, 
Relationship between Plasma Surface Modification and Anode Performance of Graphite 
Powder for Lithium-ion Rechargeable Battery, Pac. Rim. ５, １０月，名古屋（２００３）． 
１６）Yujiro Watanabe, Junichi Minato, Hirohisa Yamada, Junzo Tanaka, Yu Komatsu, and 
Yusuke Moriyoshi, Environmental Purification Materials: Removal of Ammonium and 
Phosphate Ion in Water System, MRS-J, １０月，横浜（２００３）． 
１７）Yusuke Moriyoshi, Hideki Tanaka, Tadashi Ikemoto, Takamasa Ishigaki, and 
Takayasu Ikegami, The TEM observation of AG refractory, UNITCE ２００３, Oct. Osaka
（２００３）. 
１８）T. Notoya, T. Watanabe, H. Kuwano, H. Tanaka, and Y. Moriyoshi, Condensation 
Process of Carbon and Metal Vapor of Nanotube Synthesis by Plasma Evaporation Method, 













１）Y. Maruyama, S. Motohashi, N. Sakai, M. Tanaka, H. Ogata and Y. Kubozono, 
“Competition of superconductivity and ferromagnetism in CexC６０  compounds” , 
Synthetic Metals, Vol. １３５－１３６, pp. ７３７－７３８（２００３）. 
２）K. Kimura, N. Ikeda, Y. Maruyama, T. Okazaki, H. Shinohara, S. Bandow and S. Iijima, 
“Evidence for substantial interaction between Gd ion and SWNT in（ Gd@C８２）n@ 
SWNT peapods revealed by STM studies”, Chem. Phys. Lett. Vol. ３７９, pp. ３４０－３
４４ （２００３）. 
A metallofullerene, Gd@ C82, encapsulated in the inside space of single walled carbon nanotube 
(SWNT) has been identified as an STM image of a carbon cage and a Gd atom by a measurement of the 
tunnel currents onto the SWNT surface. This fact indicates that there is a substantial local interaction 
between the wall of SWNT and the Gd ions close to the wall. The origin of this interaction is not yet 
clear, but its existence has also been supported by the results of axially- and peripherally-resolved STS 




１）木村耕太，池田直隆，丸山有成，坂東俊治，飯島澄男，“STM study of Gd@ C８２ peapods 
bundles”，第２４回フラーレン・ナノチューブ総合シンポジウム， ４１（P）（２００３年１
月，岡崎）。 
２）鈴木伸弘，大塔一平，丸山有成，鈴木敏泰，鈴木研二，“Synthesis of C６０BF４ compound 
from solution state and its properties”， 第２４回フラーレン・ナノチューブ総合シンポジウ
ム，９１（P） （２００３年１月，岡崎）。 
３）Y. Maruyama, K. Ikeda, K. Suzuki, T. Yoshikawa, T. Kato and M. Iijima, “STM/STS 
studies of SWNTs in bundles, C６０ thin films and DNA molecules”, Technical Proceedings 
of the ２００３ Nanotechnology Conference and Tradeshow, Vol.３, pp.１５２－１５３




５）丸山有成，小峯 功，小嶋 健，長谷川 諭，“有機結晶（TCNQ）・薄膜（quaterrylene）
の電界効果導電性”，第２５回フラーレン・ナノチューブ総合シンポジウム，２－１５（２００
３年７月，淡路）． 







置敏感式結晶分光器を用いた PIXE分光：計測自動制御学会論文集，Vol. ３９, No. １, pp. １
１－１７（２００３）． 
  We have constructed a wavelength-dispersive PIXE system for direct chemical state analysis in air of 
atmospheric pressure. The spectrometer of the system consists of an analyzing drystal and a 
position-sensitive proportional counter (PSPC). The first version of the spectrometer is a combination of 
a flat crystal and a single PSPC. As the next step we have developed a multistacked PSPC assembly 
with a large sensitive area. We also have adapted a combination of a single PSPC and a curved crystal in 
v. Hamos geometry. The detection efficiency of the system has been improved by a factor of 5～10 
compared to the first version. The system is most appropriate for K X-rays of third period elements. As 
for the main components, it is possible to distinguish chemical species within a few seconds by 
measuring Kαspectra, and within a few minutes when measuring Kβ spectra. One mg and 10 mm2 of 
sample is enough for measurements. We have started the chemical speciation of environmental samples 







態分析”第２０回 PIXEシンポジウム 高知大学，２００３年９月 
２）前田邦子，長谷川賢一，前田 勝，浜中廣見“位置敏感式結晶分光PIXEシステムの機能





















５）H. Ogata, M. Mukaiyachi, K. Ito, Y.Saito, “NMR study of electronic states at low 
temperature in K-doped C６０@SWNTs” 






























１）Shinji Takayama, Toshihumi Sugawara, Akira Tanaka, and Tokuji Himuro, “Indium tin 
films with low resistivity and low internal stress”, J. Vac. Sci. Technol., Vol. A２１, No. ４,  
pp. １３５１－１３５４ （２００３） 
２）日室徳二，高山新司，“高配向 Cu 膜の熱安定性と内部応力，” 日本金属学会誌，Vol. ６
７, No. ７, pp. ３４２－３４７（２００３） 
３）日室徳二，中嶋 靖，及川 誠，高山新司，“Cu膜の断面方向における内部応力分布と熱




１）草部隆也，及川 誠，高山新司，“Cu 膜の結晶配向及び内部応力に及ぼす下地 TaN 膜の
結晶性の影響，”２００３年度日本金属学会，春季（第１３２回）大会，Paper No. １６６（March 
２００３） 




気中熱処理効果，”２００３年度春季，第５０回応用物理学会，Paper No. ２７p－S－７（March 
２００３） 






０３年度日本金属学会，秋季（第１３３回）大会，Paper No. ８４０ （Oct., ２００３） 
６）Shinji Takayama, Tokuji Himuro, “Thermal Stability and Internal Stress for Strongly 
Oriented （１１１）  Cu Films”, ２００３  MRS Fall Meeting, Symposium U: Thin 
Films-Stresses and Mechanical Properties X, Boston（Dec. １－５, ２００３） 
  Internal stresses and thermal stability of strongly (111) oriented Cu thin films, which are one of 
promising interconnect materials in advanced ULSI devices, have been studied comparing with those of 
non-oriented Cu films. Their internal stresses parallel to a film surface were measured by a conventional 
X-ray diffraction technique (d-spacing vs. sin2Ψ method), while the strain distribution with depth by a 
grazing incident X-ray scattering (GIXS) methods. Large stress relaxation in strongly (111) oriented Cu 
films takes place at 200℃ without showing any significant grain growth and formation of chemical 
defects like hillocks. The residual internal stresses of highly oriented (111) Cu films increase almost 
linearly throughout the thickness up to the substrates. The feature of stress distribution in film depth 
dose not change on annealing. The changes of the residual stresses at each depth are nearly the same as 
stresses parallel to film surface measured.  
